







Tethered balloon operation for wintering aerosol measurements
in the lower troposphere at Syowa Station, Antarctica
Keiichiro Hara+, Kazuo Osada, and Takashi Yamanouchi-
 ,**0! 1" -+#$%; ,**0! +*" ,1#$&'
Abstract: The .0th Japanese Antarctic Research Expedition (JARE-.0) carried
out twenty seven tethered-balloon-borne aerosol measurements at Syowa Station for
better understanding of aerosol chemical and physical properties in the lower tropo-
sphere from 0th January ,**/ until ++ December ,**/. This report summarizes the
plan, preparation, ﬁeld activities and some troubles/problems in the tethered-balloon
observations.
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Fig. +. Frequency (in days of occurrence) of each mean wind speed at Syowa Station in every
month during +33.,**. (from “Antarctic meteorological data obtained through the


















 CXYZ[\@]^_6 	1:`ab CcYZ[\Sd-7















"¬6:*pcHez{6z{K@­®56@QR6b  !"<¯! .° +











 C !" He	 +
 #$%&	
'(! C




G(H TTB--,3@AI ,.-m, 5 /.-m(JCK"L @A78MFNO @
A3PQRSTUVWTHX YZ[,R\KVW]RVWC78^(_U
`Ha, b"K cKdeTf @AVW]!"gh/! 78i




C 78_U$y=%z?" {| ..+}~
x
!"&@A78




?".Y#!K" #$% /'@01 ,2 0
1 ,2 34W%	#$%5K 	 &	\kU!"






 , '#$% - .0no:±oq²³ #$%´
µ¶j\"L ·5L34W%	¸!




!"#$%&%'() *TTS-+++, Vaisala Inc.+ ,
-. / TTS-+++01234-5,607 *SPS-,,*T, Vaisala Inc.+ 89-
.
:;(< CPC *CPC--**1, TSI+ < +* nm =>?@ABCD	E OPC




OP CPC < +LM OPC <
 ,/LM *+ l QRSLTU+ -. / <VW
XYZ[\]^
:;(_)`a *,b2)cd+ ?%&eIf# ,b2)c
d *Okada et al., +331+ g-5, hij
k>l,. )cd
ij Yamashita et al. *,**/+ m ano)<p^`;q=>0rs





















 !"#$%&'()*+ , --./012345 6718 ,***
m, /09:; 0* mmin	+ /1<
=>	-?5)
	+ ,/0$%@< -$% .*A	BC DEFG;HEIJK;
 L+*2mminM <N"OP$Q+ ,$%RA	B) DEFG1;<NS5	
 . TU L+33.,**.M /VWXYSZ[Z\]9^_`;a23
Fig. .. Diurnal variation of wind speed on surface at Syowa Station during +33.,**. (from “Antarctic









$	 BC4.$	 5=>D$3EF	 GH$0IJ
?A 5=$!KL4MM	 'N O#P !3?QFR?
E?A	 $;<S	 5=$!KL4TU$?4V@AWXJ4
Y O,..ZP  	"X$ - ?	 6=[








[w'(	 xyz{	 z(	 |}~2m)$I
(V?A~qI	 *246$+!24CI 
',-Gb.<R$C4'/)$+	 '/ O<RP 0

!X+! ,**.1 +*. 1$` 2w'!3'
4566$S+$SEI 7!X$	 
$MM48?C4	 !Xb6+X	 9:X4
	 X?<	 ~ ;ME¡He¢£¤<	 =	 ()*h>	 









'6$¸0!§B24V$L	 Antarctic MM/ Mesoscale Prediction System
Ohttp: //www.mmm.ucar.edu/rt/mm//amps/P ?cX0¹p!º6ME§B24














 ab01 20 7HI6. 23 +***m
cd +*ms `6500e WfI0U J!62
gMh ijklm)"n0G
.HI01
,o #$"p%q: r$s$&t'd7 +/ms0e p"7
(u i)v wx'yzx'{*a+|HR1






`R0e Q0x:$' TA-*o - p1mR
G
01 p723* x:$'-""




0 d +*ms2I0" PC/Tz$9R:01 "d


















































+vwx7y38	 z.{| 2}9~: AZC LsZ\t
u;<=pY6 _./ .0k0r ,**/> +vC 	 #0
sZ\tu:}9~: BZC 2.?@L=pg"	
}9~:AL=B+#p8	 #0A>L! 	 sZ\tu=
p;@C56DY6122!6 #C49#
E2N	 / .0k0F56	 z.{| 2/ ./.0k0A56Y6+






pS®TY62	 !6¯ =pRª!9«¬Y6UV, 	 sZ








 /! 	"#$%& '()*+,-	./	01$23 456789:
;	<= >+?,?@! $$AB >C9D9! E
F$G $HIC9D9J3KF$GL 
	MN*ONPQGL$ RST	TUV WXYLZ$F[
\+]^G _G `a$2bc+[GL dC9D9$
e C9D9$f	B /* cm gZhi	jklm9no9pf	
 q	rs$7tuvwx3KF y ,z{$|V		}~FG 
	C9D9	J3KF $ $]F$2$ }
|Z$G > /! J3KFC9D9	*q	= ;45









Fig. /. Line maker attached to winch line
(photo by T. Sato, JARE-.0).
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Fig. 3. Transport procedure of tethered balloon from the hanger
to C heliport (photo by Y. Hasegawa, JARE-.0).
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